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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1 .1 14. Applicant's submission filed on 1 1-4-02 
has been entered. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-18 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 1 recites the limitation "said substantially cylindrical plasma processing" in 
lines 6-7. There is insufficient antecedent basis for this limitation in the claim. It 
appears that the proper phrase is -said substantially cylindrical plasma processing 
chamber--. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -(e) the invention was described in- 

(1) an application for patent, published under section 122(b), by another filed in the United States 
before the invention by the applicant for patent, except that an international application filed under the 
treaty defined in section 351(a) shall have the effect under this subsection of a national application 
published under section 122(b) only if the international application designating the United States was 
published under Article 21(2)(a) of such treaty in the English language; or 

(2) a patent granted on an application for patent by another filed in the United States before the 
invention by the applicant for patent, except that a patent shall not be deemed filed in the United 
States for the purposes of this subsection based on the filing of an international application filed under 
the treaty defined in section 351(a). 

Claims 1-5, 7-18 are rejected under 35 U.S.C. 102(e) as being anticipated by Li 
et al., U.S. Patent 6,070,551. 

Li et al. shows the invention as claimed including a plasma processing system, 
said plasma processing system comprising: a substantially cylindrical plasma 
processing chamber 6 used to process a substrate 42, said substantially cylindrical 
plasma processing chamber including a top region 76 located on the top surface of said 
substantially cylindrical plasma processing chamber, an upper peripheral region (the 
region around gas nozzle 34a), and a lower peripheral region (the region around gas 
nozzle 34) located on a surface surrounding the periphery of said substantially 
cylindrical plasma processing chamber; a gas flow system operated by a processor (see 
col. 4-lines 59-65) and coupled to said plasma processing chamber, said gas flow 
system using controllers (37a,37,60) to control the flow of input gas into at least two 
different regions of said plasma processing chamber; wherein said at least two different 
regions include a lower peripheral region and a top region of the chamber and the 
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peripheral region is not part of the top region (see Fig. 3 and col. 4-line 33 to col. 5-line 
63). 

Furthermore, concerning the input gas being a source gas suitable for use to 
etch said substrate in said plasma processing chamber, since an apparatus is being 
claimed as the instant invention, the method teachings are not considered to be the 
matter at hand, since a variety of methods can be done with the apparatus. 
Furthermore, the particular use for the source gas is viewed as an intended use that 
does not further limit, and therefore does not patentably distinguish the claimed 
invention. The apparatus of Li et al. is capable of using a source gas that is suitable for 
etching the substrate in the plasma processing chamber. 

With respect to claims 10-11, note that Li et al. suggests the replacement of the 
gas injectors of Fig. 1 with gas rings (see col. 8-lines 7-22). 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 



various claims was commonly owned at the time any inventions covered therein 
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were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Li et al., 
U.S. Patent 6,070,551 in view of Wing et al., U.S. Patent 6,277,235. 

Li et al. is applied as above but fails to expressly disclose where the process gas 
that is flowed through the lower region of the chamber is flown through a chuck 
supporting a wafer. Wing et al. discloses flowing input gas through a chuck supporting 
a wafer (see fig. 1 and col. 3-line 1 9 to col. 4-line 22). In view of this disclosure, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to modify the apparatus of Li et al. so as to flow input gas through the chuck as 
disclosed by Wing et al. because Wing et al. shows this as a suitable method to flow 
gas into a processing chamber. 

Claims 1-2 and 7-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Murugesh et al., U.S. Patent 6,228,781 . 

Murugesh et al. shows the invention substantially as claimed including a plasma 
processing system 10 comprising: a plasma processing chamber used to process a 
substrate 17, said processing chamber including a top region 46 located on the top 
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surface of said plasma processing chamber and an upper peripheral region (the region 
around gas nozzles 38,40) located on a surface surrounding the periphery of said 
plasma processing chamber; a gas flow system coupled to said plasma processing 
chamber (for example, 35A, 35A', 35B, 35B'), said gas flow system controlling flow of 
input gas into at least two different regions of said plasma processing chamber, wherein 
said at least two different regions include at least one peripheral region and at least one 
top region of said plasma processing chamber; and the peripheral region does not 
include any point of the top region (see figs. 1A-1 D and col. 4-line 44 to col. 8-line 10). 

Murugesh et al. fails to expressly disclose a cylindrical processing chamber. 
However, regarding the shape of the chamber, such configuration is a matter of choice 
which a person of ordinary skill in the art would have found obvious absent persuasive 
evidence that the particular configuration of the claimed coil is significant, see In re 
Dailey, 357 F.2d 669, 149 USPQ 47 (CCPA 1966). 

Concerning the input gas being a source gas suitable for use to etch said 
substrate in said plasma processing chamber, since an apparatus is being claimed as 
the instant invention, the method teachings are not considered to be the matter at hand, 
since a variety of methods can be done with the apparatus. Furthermore, the particular 
use for the source gas is viewed as an intended use that does not further limit, and 
therefore does not patentably distinguish the claimed invention. The apparatus of 
Murugesh et al. is capable of having a source gas that is suitable for etching the 
substrate in the plasma processing chamber. 
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Additionally, concerning claims 10-11, note that the upper peripheral region of 
Murugesh et al. contains gas rings 37. 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Murugesh 
et al., U.S. Patent 6,228,781 in view of Wing et al., U.S. Patent 6,277,235. 

Murugesh et al. is applied as above but fails to expressly disclose where the 
process gas that is flowed through the lower region of the chamber is flown through a 
chuck supporting a wafer. Wing et al. discloses flowing input gas through a chuck 
supporting a wafer (see fig. 1 and col. 3-line 19 to col. 4-line 22). In view of this 
disclosure, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the apparatus of Murugesh et al. so as to flow input gas 
through the chuck as disclosed by Wing et al. because Wing et al. shows this as a 
suitable method to flow gas into a processing chamber. 

Claims 19-35, and 37 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ueda et al., U.S. Patent 5,810,932 in view of Kadomura, U.S. Patent 6,096,160 
and further in view of Li et al., U.S. Patent 6,070,551 . 

Ueda et al. shows the invention substantially as claimed including a chamber 15 
which is in the shape of a cylinder in which plasma is generated; a coupling window 1 1 
disposed at an upper end of the chamber; an RF antenna 12 disposed above a plane 
defined by the substrate; and an electromagnet arrangement 14 proximate the antenna 
(see Figure 7 and its description). 
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Ueda et al. fails to expressly disclose a controller to vary the magnitude of the 
magnetic field or the gas flow system as claimed. Kadomura discloses a magnet 
arrangement 53 whereby a d.c. power supply 68 is coupled to the magnets and is 
varied in a controlled manner (see abstract) in order to better control the plasma. In 
view of this disclosure, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to modify the apparatus of Ueda et al. so as to include 
the controller of Ueda et al. because such a control system allows for better 
controllability of the plasma system. 

Regarding the gas flow system, Li et al. shows a gas flow system operated by a 
processor (see col. 4-lines 59-65) and coupled to said plasma processing chamber, said 
gas flow system using controllers (37a, 37, 60) to control the flow of input gas into at 
least two different regions of said plasma processing chamber; wherein said at least two 
different regions include a lower peripheral region, an upper peripheral region, and a top 
region of the chamber and the peripheral region is not part of the top region (see Fig. 3 
and col. 4-line 33 to col. 5-line 63). In view of this disclosure, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to modify 
the apparatus of Ueda et al. modified by Kadomura so as to incorporate the gas flow 
system of Li et al. because this will allow for more uniform gas distribution throughout 
the chamber. Furthermore, note that Li et al. suggests the replacement of the gas 
injectors of Fig. 1 with gas rings (see col. 8-lines 7-22). 
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Claim 36 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ueda et 
al., U.S. Patent 5,810,932 in view of Kadomura, U.S. Patent 6,096,160 and further in 
view of Li et al., U.S. Patent 6,070,551, as applied to claims 19-35, and 37 above, and 
further in view of Wing et al., U.S. Patent 6,277,235. 

Ueda et al., Kadomoura, and Li et al. are applied as above but fail to expressly 
disclose where the process gas that is flowed through the lower region of the chamber 
is flown through a chuck supporting a wafer. Wing et al. discloses flowing input gas 
through a chuck supporting a wafer (see fig. 1 and col. 3-line 19 to col. 4-line 22). In 
view of this disclosure, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to modify the apparatus of Ueda et al. modified by 
Kadomura and Li et al. so as to flow input gas through the chuck as disclosed by Wing 
et al. because Wing et al. shows this as a suitable method to flow gas into a processing 
chamber. 



Claims 19-20, 23-30, 32-34 and 37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ueda et al., U.S. Patent 5,810,932 in view of Kadomura, U.S. Patent 
6,096,160 and further in view of Murugesh et al., U.S. Patent 6,228,781. 

Ueda et al. shows the invention substantially as claimed including a chamber 15 
which is in the shape of a cylinder in which plasma is generated; a coupling window 1 1 
disposed at an upper end of the chamber; an RF antenna 12 disposed above a plane 
defined by the substrate; and an electromagnet arrangement 14 proximate the antenna 
(see Figure 7 and its description). 
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Ueda et al. fails to expressly disclose a controller to vary the magnitude of the 
magnetic field or the gas flow system as claimed. Kadomura discloses a magnet 
arrangement 53 whereby a d.c. power supply 68 is coupled to the magnets and is 
varied in a controlled manner (see abstract) in order to better control the plasma. In 
view of this disclosure, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to modify the apparatus of Ueda et al. so as to include 
the controller of Ueda et al. because such a control system allows for better 
controllability of the plasma system. 

Regarding the gas flow system, Murugesh et al. discloses a gas flow system 
coupled to said plasma processing chamber (for example, 35A, 35A', 35B, 35B'), said 
gas flow system controlling flow of input gas into at least two different regions of said 
plasma processing chamber, wherein said at least two different regions include at least 
one peripheral region and at least one top region of said plasma processing chamber; 
and the peripheral region does not include any point of the top region (see figs. 1A-1D 
and col. 4-line 44 to col. 8-line 1 0). In view of this disclosure, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to modify 
the apparatus of Ueda et al. modified by Kadomura so as to incorporate the gas flow 
system of Murugesh et al. because this allows for more uniform distribution of process 
gas throughout the chamber. Additionally, note that the upper peripheral region of 
Murugesh et al. contains gas rings 37. 
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Claim 36 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ueda et 
al., U.S. Patent 5,810,932 in view of Kadomura, U.S. Patent 6,096,160 and further in 
view of Murugesh et al., U.S. Patent 6,228,781 as applied to claims 19-20, 23-30, 32-34 
and 37 above, and further in view of Wing et al., U.S. Patent 6,277,235. 

Ueda et al., Kadomoura, and Murugesh et al. are applied as above but fail to 
expressly disclose where the process gas that is flowed through the lower region of the 
chamber is flown through a chuck supporting a wafer. Wing et al. discloses flowing 
input gas through a chuck supporting a wafer (see fig. 1 and col. 3-line 19 to col. 4-line 
22). In view of this disclosure, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to modify the apparatus of Ueda et al. modified 
by Kadomura and Murugesh et al. so as to flow input gas through the chuck as 
disclosed by Wing et al. because Wing et al. shows this as a suitable method to flow 
gas into a processing chamber. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Luz L. Alejandro whose telephone number is 703-305- 
4545. The examiner can normally be reached on Monday to Thursday from 7:30 to 
6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory L. Mills can be reached on 703-308-1633. The fax phone numbers 
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for the organization where this application or proceeding is assigned are 703-872-9310 
for regular communications and 703-872-931 1 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
0661. ' 




Luz L. Alejandro 
Patent Examiner 
Art Unit 1763 



December 2, 2002 



